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Method and System for Displaying Markup Language Based Pages on 

Handheld Devices 



5 Field of Invention 

The present invention relates generally to handheld devices and, more particularly, to a 
technique for downloading mark up language based pages designed for larger displays 
for view on handheld devices having relatively small displays. 

Background of the Invention 

10 The Internet and that portion of the Internet comprising the World Wide Web (WWW or 
Web) has proven to be a useful and effective way for people to access vast amounts of 
information quickly and conveniently. Accordingly, Internet content and the number of 
services provided thereon have increased dramatically and is projected to continue to do 
so for many years. As the Internet becomes increasingly prevalent throughout the world, 

15 more and more people are coming to rely on the medium as a necessary part of their 
daily lives. Presently, the majority of people typically access the Web with a personal 
computer (PC) using a browser such as Netscape Navigator™ or Microsoft Internet 
Explorer™, for example. Consequently, the vast majority of Web sites are written in 
hypertext markup language (HTML) which are designed to be viewed on the full size 

20 displays of desktop PCs. 

Given that the Web is becoming increasingly indispensable to many people, there is a 
growing need to be able to access online resources at anytime and from anywhere. A 
new generation of handheld devices have appeared on the market (or are currently in 
development) to fulfill this demand. The fast pace of technological development have 
25 led to dramatic increases in processing power, memory capacity and the like that make 
handheld devices particularly suitable for use in accessing the Web while on the move. 
The term handheld devices is used herein to refer to any portable device such as 
handheld computers, personal digital assistants (PDAs), and communicator devices such 
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as the Nokia 9110 Communicator and its successors, in addition to mobile phones. 
Although wireless Web access holds high promise in terms of productivity and 
convenience, there are notable factors that make Web browsing with handheld devices 
difficult. For example, these devices typically have small displays, limited processing 
5 power and memory, limited input facilities as compared to desktop PCs. 

The small displays of handheld devices are designed to facilitate portability which lend 
to a small footprint that can be easily carried in a shirt pocket, for example. The 
relatively small displays of handheld devices poses a particular problem when viewing 
Web pages that are commonly designed for viewing on full size desktop computer 

10 displays. By way of example, many Web pages are designed to be viewed at a resolution 
of at least SVGA i.e. 800 x 600 pixels or above (horizontal by vertical resolution), 
which when displayed on a handheld computing device with a resolution of e.g. 160 x 
160 pixels (typical for PDA devices) results in viewing only a small portion of the page. 
The problem is particularly acute in mobile phones because of their disproportionately 

15 small displays that are typically only capable of displaying 2-6 lines of text with limited 
graphics capabilities. Thus, attempting to view and navigate a Web page on a handheld 
device can be onerously difficult. 

There have been a number of methods proposed for viewing and navigating Web-based 
data on handheld devices. One method is to design the Web page to work on all display 

*20 sizes independent of the particular device. This could be done by displaying only 
essential data from the page and possibly using some sort of predictive navigation 
technique where the browsing history is used to display links that the user would likely 
follow. In practice this technique of filtering content does not work effectively for many 
users since some data deemed important by a user may have been eliminated. 

25 Additionally, the method is limited in the types of pages that can be displayed because 
Web pages comprising a large proportion of graphics are not easily reduced by these 
filtering techniques. Another method is design several versions of Web pages for display 
on various devices. This is achieved by detecting the particular device used, e.g. when a 
sync operation is made with the HTTP server, the appropriate page best suited for 

30 display on the device is then downloaded. A disadvantage of this is that several versions 
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of the page must be created to conform to the many types of devices that may access it 
which must be continually updated for new devices. 

In view of the foregoing, it would be desirable to provide a method which would enable 
original Web pages to be displayed on handheld devices. 

5 Summary of the Invention 

Briefly described and in accordance with an embodiment and related features thereof, in 
a method aspect there is provided a method of displaying markup language based Web 
page on a handheld device, wherein the handheld device comprises a browser, a virtual 
memory functionally connected to a horizontal pixel counter and a horizontal pixel filter 
10 and to a vertical pixel counter and a vertical pixel filter, a display memory functionally 
connected to the horizontal pixel filter and to the vertical pixel filter, and a display 
functionally connected to the display memory, the method comprising the steps of: 

loading said Web page into the virtual memory; 

reading from the virtual memory a bit stream of horizontal pixels and a bit stream 
15 of vertical pixels, and feeding the bit streams to the horizontal pixel counter and the 
vertical pixel counter respectively; 

counting the horizontal pixels from the horizontal bit stream with the horizontal 
pixel counter and removing a portion of the horizontal pixels with the horizontal pixel 
filter; 

20 counting the vertical pixels from the vertical bit stream with the vertical pixel 

counter and removing a portion of the vertical pixels with the vertical pixel filter; 

storing the remaining horizontal and vertical pixels in the display memory; and 

displaying the Web page from the display memory. 
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In an apparatus aspect, there is provided a handheld device comprising a browser for use 
in loading a markup language based Web page, a display memory, and a device display 
for viewing the Web page, 

is characterized in that the handheld device further comprises: 

5 a virtual memory for storing the loaded Web page comprised of horizontal 

and vertical pixels, 

a horizontal pixel counter for counting pixels read from the virtual memory 
in a horizontal bit stream; 

a horizontal pixel filter for removing pixels from the horizontal pixel bit 
10 stream; 

a vertical pixel counter for counting pixels read from the virtual memory in 
a vertical bit stream; and 

a vertical pixel filter for removing pixels from the vertical pixel bit stream, 

whereby the remaining pixels from the horizontal and vertical bit streams are 
1 5 stored in said display memory for viewing on the device display. 

Brief Description of the Drawings 

The invention, together with further objectives and advantages thereof, may best be 
understood by reference to the following description taken in conjunction with the 
accompanying drawings in which: 

20 Figure 1 illustrates an exemplary download procedure for a Web page over a wireless 
radio network; 

Figure 2 shows a block diagram of an embodiment of the invention; and 



Figure 3 shows a representation of a Web page resized as a result of the invention. 
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Detailed Description of the Invention 

The technical process of viewing an HTML Web page is relatively simple. There are 
three basic components that are required in order to view Web pages on any device i.e. a 
Web page, a Web browser, and a Web server. First, the Web page itself is required to 
5 exist in order for it to be look at. The Web page basically consists of a relatively simple 
text file that contains text together with a set of HTML tags that describes how the page 
will be formatted on a display screen by a Web browser. The Web browser is a software 
application running on the device that is able to send requests in order to locate the Web 
page (typically on the internet or intranet) and interpret the set of HTML tags from the 
10 returned HTML file that indicate the format and structure of the page to be displayed. 
The Web server is typically a computer host on the internet that responds to the Web 
browser's request for the page and sends the page to the browser. Other relevant 
components include routers, nodes, proxies etc. which are well known to those skilled in 
the art and are not discussed further herein. 

15 Figure 1 illustrates a typical procedure in which a wireless handheld device downloads 
an exemplary Web page. A wireless handheld device 100 sends a request for a Web 
page that includes its universal resource locator (URL). The request is sent via a radio 
link 102 to a base station 104 associated with a radio telecommunication network 106. 
The request is passed through the radio network 106 to the Internet 108 via a high speed 

20 link 107. The request is routed to a Web server 1 10 connected to the Internet via links 
112, which responds by sending the Web page specified by the URL. The Web page 
travels a reverse route back to the device 1 10 i.e. via the Internet 108, through the radio 
network 106, to the base station 104 and finally to device 100 via the radio link 102. 

As mentioned in the preceding sections, there are inherent difficulties in viewing -Web 
25 pages on handheld devices having relatively small displays. Content designed for full 
size displays are generally ill-suited for viewing on small screens. In accordance with an 
embodiment of the present invention, a method and system for suitably resizing a Web 
page such that it can be properly viewed by a Web browser running on a handheld 
device is described. 
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In accordance with an embodiment of the present invention, a wireless handheld device 
such as a communicator device (e.g. a successive generation to the Nokia 9110 
Communicator) generally possesses much improved resolution relative to current 
generation devices i.e. approximately 640x300 pixels. The trend in successive 
5 generations of handheld devices is toward increasing resolution that start to approach 
that of VGA (640x480), making viewing Web pages far more feasible and practicable. 
By way of example, an HTML Web page, originally designed for display in SVGA i.e. 
resolution of 800x600, is downloaded and stored into a virtual memory adapted to 
receive the page in 800x450 in the virtual memory in the handheld device. The stored 
10 vertical resolution of 450 instead of 600 is not a problem since scrolling can be done to 
view the remaining portion. The HTML page is then resized for suitable display in its 
entirety on the device in a perspective similar to that when viewed on a full size display 
and without undue distortion. This is performed by the systematic elimination of pixels 
while transferring them to a display memory which are then sent to the display. 

15 Figure 2 shows a block diagram of the relevant functional components of the wireless 
handheld device operating in accordance with the present invention. It should be noted 
that only relevant components to the embodiment are shown for purposes of illustration. 
The downloading procedure of an exemplary page from a Web server via the radio link 
102 is performed according to the operation as described in Figure L At the device end, 

20 the Web page is received by transceiver 200 and stored in virtual memory 204 such that 
the horizontal (H) and vertical (V) pixel information corresponding to the Web page can 
be read out separately. The virtual memory 204 is sufficiently large enough to hold the 
entire Web page at once so that to entire page can be viewed by subsequent scrolling. 
The pixel information is systematically stored by an addressing scheme that is known in 

25 the art in which a horizontal pixels and a vertical pixels can be addressed read out 
separately. 

From virtual memory 204, the horizontal pixels are read out and fed to a combination 
counter 206 and linear low pass filter 207. As the horizontal pixels are read out, they are 
fed to counter 206 as a horizontal bit stream. The streamed pixels are counted by 
30 counter 206 in which every fifth pixel flagged for removal by the low pass filter 207. 



The remaining horizontal pixels in the stream are fed and stored in display memory 210 
which are subsequently sent to the display 212. With every fifth pixel removed, a 
corresponding reduction in horizontal pixels is 20 percent i.e. from 800 horizontal pixels 
in virtual memory 204 to the size of 640 horizontal pixels in display memory 210. 

Simultaneously, a similar process occurs for the vertical pixels stored in virtual memory 
204. As the vertical pixels are read out in a vertical stream, they are fed through* counter 
208 which flags every third pixel for removal by low pass filter 209. Similarly, the 
surviving pixels in the stream are stored in display memory 210 i.e. from 450 vertical 
pixels stored in virtual memory 204 to a 300 vertical pixels in display memory 210. 
When storage is complete, the resized 640x300 page is fully contained in display 
memory 210 which properly configured for display on the handheld device. 

It should be noted that the invention is applicable for resizing Web pages regardless of 
how the page is downloaded into the virtual memory i.e. via a wireless radio link or 
fixed line means. 

A major advantage of invention is that the entire Web page is displayed in its entirety on 
the handheld device. A certain comfort level is gained by the user when viewing 
familiar Web pages since the proportions will be similar to what he is accustomed to 
seeing on a PC. Although the displayed page appears somewhat compressed, it is 
acceptably readable with relatively little geometric distortion. If the fonts are small 
resulting in poor readability, the user is able to zoom on any part of the screen to 
improve readability since the original data still remains in virtual memory 204. A 
noteworthy advantage is that the technique as described resizes both text-based data 
from HTML pages and embedded images contained in many Web pages. Thus the same 
proportional decimations are effected equally on e.g. the JPEG and GIF decoded images 
so they are proportionally resized with the text. 

Figure 3 shows a representation of a Web page resulting from the resizing process. The 
originally downloaded Web page 300 is shown as stored in virtual memory 204 having a 
resolution of HI and VI corresponding to 800x450. The resizing process as described in 
the present invention applies proportional selective pixel removal for both the horizontal 
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and vertical pixels (H2 and V2 respectively) resulting in the 640x300 "compressed" 
page that is presented on the device display 310. Since the Web page typically continues 
beyond the bottom of the screen, the user is able to scroll down to view the remaining 
portions of the page just like on a PC. The invention is particularly applicable to Web 
5 pages since they have variable lengths that often require scrolling to view the entire 
page, which is in contrast to techniques that simply convert the resolution for a fixed set 
of data i.e. scaling of desktop view as opposed to the contents in a browser window. 

The technique of the present invention can be adapted in accordance with the display 
capabilities of the particular handheld device. By way of example, resizing ratios can be 
10 determined from H2/H1 and V2/V1 in which proportional ratios of respective pixels can 
be obtained by selectively removing them from the bit stream. By way of example, a 
device having a 600x250 resolution can be achieved by removing every forth pixel in 
the horizontal bit stream and every second pixel in the vertical bit stream. Other resizing 
ratios can achieved and adapted as needed to conform to the desired resolution. 

15 Although the invention has been described in some respects with reference to a specified 
preferred embodiments thereof, variations and modifications will become apparent to 
those skilled in the art. In particular, the invention is equally applicable to handheld 
devices downloading Web pages by other means than a wireless connection such as via 
a fixed line or network connection. It is therefore the intention that the following claims 

20 not be given a restrictive interpretation but should be viewed to encompass variations 
and modifications that are derived from the inventive subject matter disclosed. 
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CLAIMS 

1. A method of displaying markup language based Web page on a handheld device, 
wherein the handheld device comprises a browser, a virtual memory functionally 
connected to a horizontal pixel counter and a horizontal pixel filter and to a 
5 vertical pixel counter and a vertical pixel filter, a display memory functionally 

connected to the horizontal pixel filter and to the vertical pixel filter, and a display 
functionally connected to the display memory, the method comprising the steps of: 

loading said Web page into the virtual memory; 

reading from the virtual memory a bit stream of horizontal pixels and a bit 
10 stream of vertical pixels, and feeding the bit streams to the horizontal pixel 

counter and the vertical pixel counter respectively; 

counting the horizontal pixels from the horizontal bit stream with the 
horizontal pixel counter and removing a portion of the horizontal pixels with the 
horizontal pixel filter; 

counting the vertical pixels from the vertical bit stream with the vertical 
pixel counter and removing a portion of the vertical pixels with the vertical pixel 
filter; 

storing the remaining horizontal and vertical pixels in the display memory; 

and 

displaying the Web page from the display memory. 

A method according to claim 1 wherein the Web page is loaded over a wireless 
radio link. 
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2. 



25 



3. 



A method according to claim 1 wherein the horizontal pixel counter and 
horizontal pixel filter flags and removes every fifth pixel from the horizontal bit 
stream. 
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A method according to claim 1 wherein the vertical pixel counter and vertical 
pixel filter flags and removes every third pixel from the vertical bit stream. 

A method according to claim 1 wherein the downloaded Web page is stored in 
the virtual memory in 800x450 resolution. 

A method according to claim 1 wherein compressed Web page is stored in the 
display memory for display in 640x300 resolution. 

A handheld device comprising a browser for use in loading a markup language 
based Web page, a display memory, and a device display for viewing the Web 
page, 

is characterized in that the handheld device further comprises: 

a virtual memory for storing the loaded Web page comprised of 
horizontal and vertical pixels, 

a horizontal pixel counter for counting pixels read from the virtual 
memory in a horizontal bit stream; 

a horizontal pixel filter for removing pixels from the horizontal pixel 
bit stream; 

a vertical pixel counter for counting pixels read from the virtual 
memory in a vertical bit stream; and 

a vertical pixel filter for removing pixels from the vertical pixel bit 
stream, 

whereby the remaining pixels from the horizontal and vertical bit streams 
are stored in said display memory for viewing on the device display. 

A handheld device according to claim 7 wherein the handheld device is adapted 
to operate in connection with a wireless telecommunication system in loading 
said web page. 
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9. A handheld device according to claim 7 wherein the virtual memory is 
configured to store an SVGA Web page. 

10. A handheld device according to claim 7 wherein display memory is adapted to 
store a resized 640x300 page. 

5 11. A handheld device according to claim 7 wherein the horizontal and vertical pixel 
filters are low pass filters. 



(57) ABSTRACT 

A method and system for displaying an markup language based Web 
page on a handheld device having a relatively small display is 
disclosed. The method includes loading a Web page designed for 
viewing in, for example, SVGA resolution. The page is stored in a 
virtual memory (204) in the device in the form of horizontal and 
vertical pixels. The horizontal and vertical pixels are read from the 
virtual memory (204) in separate horizontal pixel and vertical pixel bit 
streams. The horizontal pixel bit stream is fed through a horizontal 
pixel counter (206) that flag certain pixels for removal by a horizontal 
pixel filter (207). Similarly, the vertical pixel bit stream is fed through 
a vertical pixel counter (208) that flag certain pixels for removal by a 
vertical pixel filter (209). The remaining pixels are stored in a display 
memory (210) and are presented on the handheld device display (212). 



Figure 2 
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